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Stimulants such as caffeine, nicotine, methylphenidate, cocaine 
and methamphetamines are a class of drugs that have the ability 
to stimulate the central nervous system and thereby enhance 
cognitive and/or physical functionality.[1-3] Owing to their dominant 
psychotropic properties, which include mood enhancement, 
increased perception and cognition, these substances have also been 
described as ‘psychostimulants’.[3]
It is estimated that ~85% of adults in the USA consume caffeine 
daily, with coffee being the most commonly consumed caffeinated 
beverage.[2] In 2006, a global increase in energy drink sales and 
consumption was noted, with ~500 new energy drinks being 
released into the market.[1] The consumption of coffee and energy 
drinks in SA is on the increase as the country adapts to growing 
trends worldwide.[4]
The estimated amount of caffeine per serving in commonly 
consumed products varies considerably, with energy drinks (71 - 
422 mg) and over-the-counter stimulant medications (32 - 200 mg) 
having the highest content, followed by coffee (40 - 108 mg), sodas 
(25 - 55 mg) and tea (9 - 50 mg). Caffeine consumed in doses 
between 85 and 200 mg may decrease fatigue and increase alertness; 
however, the downside of caffeine consumption to combat fatigue 
is that once arousal from caffeine’s effect becomes too high, 
performance decreases significantly.[2] Excessive use of caffeine, 
exceeding 200 mg per serving or 400 mg per day, may result in 
caffeine toxicity, which manifests with tremors, insomnia, seizures, 
hypokalaemia and other effects resulting from hyperstimulation of 
the cardiovascular, gastrointestinal and central nervous systems.[1,5,6] 
Other studies have also linked the consumption of energy products 
to changes in blood pressure, sudden cardiac death, elevated 
creatinine, an increase in platelet aggregation, and endothelial 
dysfunction.[6-8]
In addition to caffeine, energy drinks and other stimulant-
containing products contain large amounts of sugar,[5,6] with some 
energy drink brands containing as much as 20 teaspoons of sugar 
per 500 mL.[4] This high sugar content far exceeds the World 
Health Organization’s recommended daily allowance (RDA) of 6 - 
12  teaspoons of sugar per day for adults.[9] These high quantities 
of sugar increase the risk of developing lifestyle-related diseases 
such as diabetes mellitus, renal insufficiency, obesity and dental 
decay.[5,10] Some products also contain a cocktail of other physical 
and mental enhancers such as guarana, taurine, ginseng and other 
herbs, which may also potentiate the adverse health effects of 
excessive caffeine consumption.[11]
Prolonged and excessive use of stimulants may pose a health risk, 
and impact negatively on patient management and care.[12] There 
has been an increase in stimulant and illicit drug use in the medical 
fraternity.[13] The use of caffeine and other stimulant products by 
healthcare professionals to combat fatigue and maintain physical 
and cognitive function while on duty has been well documented. [2,14] 
In addition, the use of prescription stimulant medications such as 
methylphenidate, pemoline and modafinil, which mimic the effects 
of caffeine, is on the increase among medical practitioners and 
medical students.[12,15] Stimulant use among emergency medical 
service (EMS) personnel, the military and other shift workers has 
been shown to be much higher than in the general population.[10] 
In SA, there is no legislation pertaining to the maximum amount 
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of caffeine that is allowed in stimulant energy drinks, only that the 
products must have a warning when the amount is over 150 mg/L.[4]
EMS personnel are regularly faced with high levels of psychological, 
physical and emotional stressors in their work and personal lives.[16] 
Ongoing exposure to these stressors may exacerbate health ailments, 
predispose to substance abuse and impair work performance, thereby 
affecting patient care.[17,18]
Objectives
There is a paucity of data pertaining to the use of stimulant products 
among EMS personnel in SA. We hypothesised that there is a high 
prevalence of stimulant use in this group. Our objective was therefore 
to determine the prevalence of and other aspects pertaining to the use 
of stimulant products among EMS personnel in Gauteng Province, SA.
Methods
This was a prospective, questionnaire-based cross-sectional study 
conducted between 1 May and 16 October 2019. The study population 
comprised EMS personnel employed at one of seven EMS providers in 
two metropolitan municipalities in Gauteng. Permission to conduct 
the study was obtained from each of the service providers, while 
ethics clearance was obtained from the University of Witwatersrand 
Human Research Ethics Committee (ref. no. M181116).
Data were collected by the primary investigator (L-RvR), who 
attended continuing medical education events as well as approaching 
potential participants at the various operation bases. To ensure that 
all shifts were adequately represented, data collection was conducted 
during both day and night shifts. Potential participants were first 
given a study information sheet that outlined the study objectives, 
and thereafter a quick response link to the online questionnaire. 
Study consent was automatically assumed when participants chose to 
complete the survey.
The questionnaire included questions pertaining to gender, 
experience, qualifications, difficulty staying awake during a shift, 
insomnia, and aspects pertaining to stimulant consumption, 
including the quantity of various stimulant products consumed, use 
of illicit drugs, reasons for stimulant consumption and increasing 
frequency of stimulant consumption. Data pertaining to the quantity 
of stimulant consumption were used to calculate the percentage of the 
RDA for caffeine and sugar.
Data were electronically captured into a data collection sheet that 
was created in the RedCap system.[19] Captured data were thereafter 
exported to Excel (Microsoft 365, USA) for further analysis. Relevant 
data were tabulated and described using frequencies and percentages.
Results
Of the total of 501 EMS personnel who were approached, 315 
completed the questionnaire, giving a response rate of 62.9%. Table 1 
describes the characteristics of the study participants, including 
perceptions relating to stimulant use. Of note, most participants 
were male (n=226; 71.1%), had >10 years of EMS experience (n=125; 
39.7%) and had an advanced-level qualification (n=133; 42.2%).





6 - 10 86 (27.3)
>10 125 (39.7)
Qualifications
Basic-level qualification 76 (24.1)
Intermediate-level qualification 106 (33.7)
Advanced-level qualification* 133 (42.2)
Consumption of stimulant-containing products 310 (98.4)
Caffeinated beverages (tea/coffee) 295 (93.7)
Caffeinated commercial energy drinks† 187 (59.4)
Caffeinated-energy enhancing tablets‡ 60 (19.0)
 Non-caffeinated prescription stimulant medication§ 14 (4.4)
Use of illicit drugs¶ 50 (15.9)
Exceeded RDA of caffeine 134 (42.5)
Exceeded RDA of sugar 201 (63.8)
Difficulty staying awake during shift 231 (73.3)
Use of stimulants off shift 148 (47.8)
Experiences insomnia 71 (22.5)
Perceives that insomnia is secondary to stimulant use 33 (10.5)
Perceives that stimulant use among EMS personnel is a problem 252 (80.0)
Unaware that some regularly consumed products contain stimulants 87 (27.6)
Required hospital admission due to excessive stimulant use 5 (1.6)
Experiences withdrawal symptoms if adequate amount of stimulant not consumed 97 (30.8)
Perceived increased risk of health complications from excessive stimulant use 298 (94.6)
RDA = recommended daily allowance.
*Emergency Care Technician, Critical Care Assistant, Advanced Life Support, Dip EMC, National Diploma in Emergency Medical Care, Emergency Care Practitioner.
†Monster, Red Bull, Rockstar, Dragon, Mofire, Wicked, Switch, Play.
‡Regmakers, Bioplus, Stay Awake, Macnabs, Berocca, Rapid Energy.
§Methylphenidate (Ritalin, Concerta), modafinil.
¶Marijuana, cocaine, amphetamines, methamphetamines, methcathinone (cat), 3,4-methylenedioxymethamphetamine (MDMA).
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More than half the participants (n=187; 59.4%) reported consump-
tion of caffeinated commercial energy drinks, while approximately 
one-fifth (n=60; 19.0%) reported consumption of caffeinated energy-
enhancing tablets. Monster was the most commonly consumed 
caffeinated commercial energy drink (n=111; 35.2%). Among the 
50  participants (15.9%) who reported use of illicit substances, 
marijuana was most commonly used (n=43; 13.7%). The RDA of 
caffeine and sugar was exceeded by 134 (42.5%) and 210 (63.8%) 
participants, respectively.
Almost three-quarters of the participants (n=231; 73.3%) reported 
experiencing difficulty in remaining awake during their shifts, while 
252 (80.0%) perceived that stimulant use among EMS personnel was 
a problem and 87 (27.6%) were unaware that regularly consumed 
products contained stimulants.
Almost a third of the participants (n=97; 30.8%) reported 
experiencing withdrawal symptoms if adequate amounts of stimulant 
were not consumed. Overall, most subjects (n=298; 94.6%) perceived 
that excessive stimulant intake increases the risk of developing health 
complications.
Table 2 describes the reasons for stimulant consumption as well as 
reasons for the increasing frequency of stimulant consumption over 
time. Enjoyment (n=218; 69.2%) and to stay awake or alert (n=125; 
39.7%) were the most common reported reasons for stimulant 
consumption. Among the 111 participants (35.2%) who reported 
an increase in the frequency of stimulant consumption over time, 
to combat stress (n=85; 76.6%) and to cope with an increase in the 
intensity of work (n=54; 48.6%) were given as the most common 
reasons.
Discussion
Although studies have reported on caffeine and other stimulant 
use among healthcare workers in general,[20-22] there is a paucity of 
data pertaining to stimulant use among EMS personnel.[10,23] Like 
other healthcare professionals,[24-26] EMS personnel are susceptible to 
stimulant and drug use as a result of exposure to various work-related 
stressors.[27,28]
Although previous studies have not specifically quantified 
stimulant and sugar consumption among EMS workers, consumption 
in the present study was excessive, with the RDA for caffeine (400 mg 
per day)[29] and sugar (6 - 12 teaspoons per day)[4,9] being exceeded 
by 42.5% and 63.8% of study participants, respectively. The high 
rates of consumption of these products among study respondents 
are of concern and call for strategies to increase awareness, improve 
working conditions and limit use of stimulant- and sugar-containing 
products.
In a study that investigated predictors of stimulant use among 
107 physicians in Nigeria,[24] 92.5% of respondents were male, 27.1% 
had >10 years of experience, 89% reported use of stimulants, 26% 
used stimulants at home, 83% consumed coffee, 35.1% consumed 
caffeinated energy drinks, and 54.5% consumed kola nut (an 
edible caffeine-containing nut that is native to tropical rainforests 
in Africa). Among the reasons given, 55% used stimulants to 
keep alert, 50% to stay awake, 42% for pleasure and 37% to 
cope with stress.[24] Similarly, in a survey that investigated the 
use of neurocognitive enhancement substances among 716 EMS 
personnel in San Diego, USA, 86% of respondents were male, 69% 
reported daily use, 63% consumed marketed energy drinks, 31% 
consumed tea or coffee, 8% used prescription psychostimulant 
medications, and 72% used several products in combination. 
Additionally, 52% of respondents reported the presence of side-
effects, while 3% had required medical attention secondary to use 
of these substances. The most cited reasons for use were to stay 
awake and to increase energy for recreational activities, while 61% 
believed that their job performance benefited.[30] In comparison, 
in the present study, 71.7% of respondents were male, 39.7% had 
>10 years of experience, 98.4% used stimulant-containing products, 
47.8% used stimulants off shift, 93.7% consumed tea or coffee, 
59.4% consumed caffeinated commercial energy drinks, 4.4% used 
non-caffeinated prescription stimulant medications, 15.9% used 
illicit drugs, 69.2% used stimulants for enjoyment, 39.7% used 
stimulants to stay awake, and 29.8% used stimulants to improve 
their physical or mental performance.
EMS personnel have been shown to have high rates of depression, 
post-traumatic stress disorder and sleep disturbances, all of which 
have been associated with substance abuse.[27,31] Similar to a study that 
investigated substance use among 206 healthcare workers in 15 health 
facilities in Kenya, where rates of consumption of illicit stimulants 
were 9.3% for marijuana and sedatives together, 8.8% for cocaine, 
6.4% for amphetamine-like stimulants and 5.4% for hallucinogens,[25] 
in our study, marijuana was consumed by 13.7% of respondents, 
cocaine by 2.5% and methamphetamines and amphetamines by 1%. 
In contrast, none of the respondents in the Nigerian study[24] used 
illicit drugs. The authors of that study attributed this positive finding 
to local cultural stigmatisation.[24]
Table 2. Reasons for stimulant consumption and increasing frequency of stimulant consumption (N=315)
n (%)
Reasons for stimulant consumption
Enjoyment 218 (69.2)
To stay awake/alert 125 (39.7)
To improve physical or mental performance 94 (29.8)
Cannot function without it 52 (16.5)
Not sure why 25 (7.9)
Because everyone does it 14 (4.4)
Increased frequency of stimulant consumption over time 111 (35.2)
Reasons for increased frequency of stimulant consumption (N=111)
To combat stress 85 (76.6)
When the intensity of my work is increased 54 (48.6)
To stay awake or alert 51 (45.9)
My shifts are too long 31 (27.9)
I work too many shifts 29 (26.1)
There is no trigger for my increased consumption 13 (11.7)
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Prescription stimulant medications such as methylphenidate 
and modafinil are frequently used by healthcare personnel to 
improve concentration, memory, wakefulness, motivation, energy, 
performance and mood.[12] Compared with a study conducted at 
a medical centre in the USA, where >50% of healthcare workers 
tested positive on urine drug screening for prescription stimulant 
medications used to treat attention deficit hyperactivity disorder,[32] 
only 4.4% of respondents in this study reported the use of prescription 
stimulant medications such as methylphenidate and modafinil. The 
fact that access to methylphenidate in SA is more restricted (schedule 
6 drug)[33] than in the USA (schedule 2 drug)[34] is a probable reason 
for the big difference between the two studies.
As a result of long working hours, high workloads and physical 
and mental demands, the prevalence of sleep disorders is high among 
EMS personnel.[16] Physical and mental fatigue has been shown to 
affect 50% of EMS personnel in the USA,[18] while excessive daytime 
sleepiness was experienced by 39.2% of EMS personnel in a study 
in Taiwan.[35] In comparison, in the present study, difficulty staying 
awake during a shift was reported by 73.3% of respondents and 
insomnia by 22.5%, while 10.5% perceived that their insomnia was 
secondary to stimulant use. Similarly, a study investigating energy 
drink consumption among medical students and junior doctors in 
Malta reported that 31.9% of respondents experienced insomnia after 
consuming energy drinks.[36]
Study limitations
Limitations of the present study are that it was a regional study 
conducted in Gauteng, so our findings may not be representative 
of other regions where work stresses, cultural values and access to 
various products may differ. Furthermore, other limitations that 
pertain to questionnaire-based studies in general, including recall 
bias and selective non-disclosure, are also applicable to this study.
Conclusions
This study demonstrates that the prevalence of stimulant use among 
EMS personnel in Gauteng, SA, is a cause for concern. Strategies 
that may be useful in curbing the excessive use of stimulant products 
among EMS and other healthcare personnel should be aimed at 
promoting awareness and education, improving working conditions, 
enhancing support structures, and regulating the stimulant content 
of commercial products.
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